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II.

I. Title: Rehabili tation Studies of Uraniurn l4ine Spoils and Disturbed

Sites in Souiheastern Utah.

Personnel: Cyrus 1.1. l4cKe1i, Professor of P.ange Science and

Djrector, Institute for Land Rehabilitation

Gordon Van Epps, Assoc. Prof., Range Science and

Supt. Snorv Field Station.

III. Period of Study: 5 years, conrmencing

I 984.

Graduate Research Asst-

Sept- I, l9/9 to Dec, 30,

IV. Location of Study: Initially 4 mjne sites in southeastern Utah,

pius studies in-greenhouses and laboratories at

USU a nd Sno'rr Fi el d Stati on -

V. Justification: Increasing oublic attention to activities r,vhich

create visible anC often dramatic disturbance to the naturai environment

has resulteC in 1ega1 require,nenis for mitigation of such disturbances.

Regu'lations of the Utah Division of Ot,(ur, and lrlin;ng require that

disturbed areas be revegetaied--r,rith an enrphasis on native piants of

the area because of their obvjous adaptation to specific site conditions.

Fur^ther, the prudent exercise of corporate responsibility r,;ould

also seek to mit'igate excessjve djsturbance to land pi:operties in order

to create a favorab'l e publ i c i ma ge ,

Conventional methods of disturbed land rehabil'itation involving

djrect seeding of grasses and other species that may be available

commercially ho'ld little promise for effective results under the harsh

soil (spoil) and climatic conCiiions of southeastern Utah. Instead,

nel and adapied methods for plant establishment must be developed and

tested on site.
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I'lative species are generally required for rehabilitation because

of their adaptatjon to site conditions - based on the assumpiion that

plants native to the general area of disturbance would be utilizecl. A

problem exists, ho'rrever in attempting to r.iork with rnany of the species

native to the uranium mine sites because little is knourn about their

grotvth habjts and requ'irements for propagation ancl growth.

Therefore, to successfully pursue a program of rehabilitation,

a mjning co.mpany shouid have a proven technology for establishing native

plant species under the climatic and soil conditions preva'ifing at the

disturbed sites.

VI. Purpose: The pioposed research would be conducted to produc€a

set of guidelines for rehabilitating disturbed uranium mine sites and

spoil p'i1es belong'ing to ot'controlled by Energy Fuels NucJear, Inc. and

to demonstrate methods for using native species in difficult site re-

veEetatr on.

VII. Backgro.und informatjon: There is but a minimum of research ap-

plicable to the kincls of probiems that rrrould be encounterec.l in the arid

reg'ion of southeastern Utah vrhere the mines occllr. The EMRIA (Energy

!'lineral Rehabil jtation Inventory and Analysis) study of the Henry

t4ouniajn coal field (Utair State Liniversity l978) sho',,recl that founving

saltbush (Atriplex canescens) nrat saltbush (Alflplgl- corrugata)

shadscale saltbush (Atriple{ confertifolia} russian wildrye (!lVq!S_

junceus) ancl Indian ricegrass (0ry=pptff hynrenoide_l) coul d be establ ished

on simulated mine spoil and soils of lorv productivity if planted as

container-groivn transplants. This research drel considerable information



and experience from a'four-year rehabilitation study of disturbed

sites and processed oil shale disposal areas (Utafr State.University,
.l978). Propagatjon and pianti.ng methocls for several important native

spec'ies of the oil shale region of northeastern Utah were developed.-

Critjcal probiems of that region are meager rainfall (average-of 8
I

inches annually) and soil or spoil materials containing medium to

moderately high levels of salinity. Research on oil shale continues.and
.:

currently includes a set of field plots on a disposai pile of processbd

oil shale r,rhich has a pH of over 9 and an electrical conductivity (EC")

ranging up';rards from 8 to 25 (agricultural'soils greater in EC^ than"e
3 are poorly suited for conventional crops).

. Background information on a.number of.pative p]ant species was :

rece.ntly pub'lished by.the. Institute for Land. Rehabilitation, (Utah

State University, 1g7g). tioru.u.", f.r, of these species were noted in

a sur^vey of.the proposed study sites conducted in late Jyne,1979-

Some of the species noted at the mine sites visiterl.were a's follotvs:

Greaser,rood Sarcobatug vermi cul atus

' 
Cuneate saltbush AtrjPlex-

i"iat sal tbush Atri pl ex co-rrugata

' Four-rving saltbush A!ru]ex. canescens

Round leaf atriplex Atriplex obovata r

Gray's hop-sage Gra.yia !ra-!egql-

Shadscale saltbush Atriplex con{ertifolia

. Fringe sage Artemisfa trig;cta

Bud sage Artemi sia s'Pi nescens



Rabbitbrush Chrysotlrqlnnus viscicliflorus

S'ingle I eaf ash Fraxi nus anomal a

Bigelor"r's sagebrush' Artgrnisia Uig]gii
Singie leaf buffaloberry Sheperdia glggl1lgq

Juni per Juni Perus $gp]-ryg[
Forbs

0enothera caespitosa

Suaeda fruticosa

Kochia americana
.

fp-lgels Egq cocci nea

Atri pl ex patul a

Gra ss es

Gal I eta grass Ul-l-ryg- ignresi i

indian ricegrass Oryzopsis ly-ffgpllgS-

0ther jnformatjon of a locajized nature on plant species appeared

in the Final Envjronnrental Impact Statement on the Kaiparolvits energy

p.roject (gr ignam Young University .|975)-

Thus, it appears that rehabilitation studies r*ith plants of the

m.ine sites r,rjll have to be conducted in order to use them successfully-

Regional informatjon is available from hydrologic and ecological

studies conducted by USU scientjsts in the mancos shale area of south-
$4ssarY

eastern Utah several years ago (l'lein and trlest 1973' d++{i-and Gifford

l97g). These studies jndicate a h'igh erosion pattern is a consistent

occurrence but can be temporarily stopped by surface manipulation

(gully olugs) and vegetat'ion although vegetation establishment under

natural conditions occurred infrequently and inconsistently'

Evening primrose

Suaeda

Suniiiier cypress

Desert mal I ow

Annual airiplex



vIi. glJ!s!]rgg: The generai obiectjve of the proposed research is

to provide guidelines for the propagation establishment and survival

of preponderantly native plant species on d'isturbed sites and uranium

mine spoils in southeastern Utah. Field plo'ts establishecl in the

process of the research rvould serve as a demonstration of the rnethods

and species studied. Specific obiectives are to

A. Collect seeds and planting materials (cuttifl9s, clonal divisions'

roots, and seedlings) as available of dominant native species

. in the vicinity of four mine sites'

3. Study nreans for propagating plantf species collected in

objectjve A. These studies r,lould include seed germination

requirements, greenhouse propagation of container-grovrn

plants, and growth requirements such as water ind fertility

needs sufficient to produce materials for outplanting-

C. Set out field plantings utiiizing plant materials produced

in B. F.ield plant'ings to 'include methods for establ ishment'

surface treatments to optimjze use of runoff vlater (vrater

harvest'ing) and methods to reduce vrater loss'

D. prepare annual reports and a set of gu'idel'ines for use in

r ehabil jtating difficult sites in the Uranjun l'lining areas

of southeastern Utah. The guidelines t'rould be a special

addendum to the final rePort.

VIII. l,lethods for Research: In general the research viould follow the

pattern of investigation used jn our studies for the l'lhite River Shale

project at Bonanza, Utah. (Inst'itute for Land Rehabilitation 1978) -

A coordjnaied progran of field and'laboratory studies vtould be undertaken



that rvould include attention to current research needs of Energy Fueis,

Nuclear Inc. A graduate research assistant would be employed to do

detailed research on the native species and thus provide techrlical

information tc suppori the results.obtained in field plots ab'flour

si tes tentat'ive1y i denti f i ed as :

l. Sahara lline.area, south bf Greenriver in the San Rafael S'rrell,

| 2. l,leeHope Fline jn the bl'inget !'lesa area

1 :. Glade l,line on the t^rest side of the Blue Mountains

l€4. RepeaZ ilj ne , near Hovenvieep ll. l4onument.

The research work r.rould be accomplished under tasks as follorvs which

would irnplement -uhe objectives stated previously.

Task #,|. Vjsit fjeld sites and vicinity areas to collect seeds

and planting maierials at appropriate times of the seasot'l- Take

nctes on p'lant characteristjcs, suitability for rehabjlitation

work, and general relatjonship to wildlife and livestock use. A

set of criterja for use in rehabilitation work rvould be deveioped

sim'ilar to the one reported by Piummer et al. (1968).

Task ilZ. A sel"jes of studies in the greenhouse and seed laboratory

r^rould be undertaken to determine the best l'rays to clean and prepare

seeds collected in Task 1, to develop germination requirements' to

induce rooiing of cuttjngs t,rhere seed germination results are too

1ow, and requiretneni,s for obtaining heal thy vigorous container-

grou/n pl ants (from seeds or cutti ngs). This l'rork t'roul d requi re

various pieces of USU equipment and techniques, depending on the

plant species. A graduate student would make this research the

central thene of hjy'tfresis research.
/he<
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Task #3. A series of fjeld plots r.rould be set out in four locations

to test methods for plant establishment and gtovrth. Plant materials

produced in task I and 2 vrould be used in the field piantings'

F j el d research si tes t'roul d be I ocated on sui tabl e spoi l

d.isposal pi 1es and d j sturbed areas of the fol I or,vi rrg mjnes :

Sahara mine. Approximately 10 miles south of highvray I-70 on

highr.ray 24. Average precip. about 6 inches-

!,lee Hope l'line south side of l'linget Mesa. Average precip-

8 'i nches
a

Glade l4ine. Northrvest slopes of Abfto llountains 7500 ft.

eJevation. Average precip. 25 inches-

n"p# l4ine. Il. of llovenweep, u$ltonument' Average precip-

B i nches

In each location where possible an area of at least 100 x 200

ft. rvould be graded and fenced rv'ith rabbitproof fencing. Land

preparation to be accomplished to meet the needs of the field

research by Energy Fuels Nuclear Inc. Additional plots of a

s6aller size may be fenced to study specific problems such as

planting and surface treatments on slopes.

Plantjngs tiould be in conjunctjon wjth treatments of spoils

to increase water retention (creating basins, furrot'ls' ridges'

etc. ), to ame'liorate spo'il chem'ical conrposition (mulch,fertilize'

leach, add ammendments, etc.) or to harvest vrater from sJopes for

support of plant gror^tth. Specific plans for pianting v;ould be

developed as each problem is beiter identified from chemical and

physical analys'is of spoils front the areas. A preliminary group
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of spoi'l samples t,rere submitted to the USU soils laboratory for anaiysi's

on July 5. Results from analysis of othersoii/snojl samples frorn the

general area are on file at USU and are'available for- study

Because of the rvidely fluctuating uleather conclitions frorn year

to year in southeastern Utah some plantings lvould have to te repeated

and al1 plots observecl for several years'to det'ermine survivai.- The

'time proposed for establishing fie'ld plots rvould be the spring of 1981

priJr to that time field p'lots r.rould be located., graded, fenced and

prepared for pianiing. l-lonitoring of results rnrould be for a minimum

of 3 years. During this time other studies.-- of a short term nature

rvould be set out.

lalS--t. This task is a reporti.ng task that r.rouid communicate

results.of the studjes to Energy Fuels Nuclear and to.technical

rehabilitation spec'ialists. A six-month reporting schedule is

' proposed; 30 June and 3l December each. year.of the project-
'The December report would be the annual report wf,ite the June

report r,rould be more of the nature of any interim report-

. In adCition shori, reporis prepared.for presentation at

technical-professional meetings may be prepared and presented

as appropriate U.

A set of guidelines for rehabilitalion neasures to be folloived

in locations typical of the foursludy sites would be prepared-

'Ll
The policy of the University, as a public insti.tution, is to
pubiish results as determined to be scientifically sound. Rights
of revier,r vrould be afforded io the company but final publicat'ion is

. the duty of the University. The'company should not disclose any
proprietary information 'it r,rishes to keep confidential . Research
workers vrould respect any such information designated as confidential.



Speci f i c i.ssues pecu'l i ar to the urani um mi ne sites' such as I oose

materi al , steri 1 e spoi I s , and heretofore commercial iy unkno';tn

nati ve p1 ants vroul d be expl a'ined i n the gui de1 i nes -


